Abstract
Introduction
One of the common immune based chronic autosomal diseases is psoriasis which may develop in any age people. It is also known as genetically influenced inflammatory disease in skin which is identified as salmon colored plaque covered by loosely adherent scales and looks like silver white in color. This disease is spread in whole body in a couple of days and cause total body erythema with scaling known as erythroderma. The disease most frequently affects in to the joints like in the skin of the elbow, knees, scalp, lumbosacral areas, intergluteal cleft and glans penis 1 . People are neglecting this dermatitis but it may sometimes associate with arthritis, myopathy, enteropathy, spondylitic heart disease, diffuse cutaneous and mucosal pustules and electrolyte disturbances 2 . Hence proper treatment is required for cure psoriasis in root level. A vast number of allopathic drugs are available for the treatment of psoriasis. Some drugs viz. lithium, β-blockers and chloroquine are provocative factors 3 and many drugs are associated with various side effects. Therefore currently emphasizes the importance of using natural herbs for the treatment of skin diseases like psoriasis either in combination or solely in different forms. Whole parts of natural plants such as the root, bark, stem, seed, flowers, or leaves are effective against versatile therapeutic activities. In the present study Calendula officinalis and Phlebodium decumanum leaves were selected based on the traditional knowledge. Calendula officinalis (CO) (Family: Asteraceae), commonly known as pot marigold is abundantly available throughout India and is cultivated in most of soils during sunny climate. The leaves contain carotenoids such as lutein (80%), zeaxanthin (5%) and beta carotene 4, 5 . Apart from that the leaves also content polyphenols, alkaloids, steroids, tannins and flavonoids 
Materials and Methods

Selection of experimental zones
In the present investigation, hilly region of Darjeeling, West Bengal and Nandi Hills, Bangalore, Karnataka zones were selected for collection of leaves samples of said plants because of the soil nature and natural habitat of plant species. Hilly region soil is highly acidic where as soil of Nandi hills slightly basic but both are hill areas (Figure- Then it was shaken for 2 hours on a mechanical shaker and it was filtered with Whatman No. 42 filter paper. Then the filtrate was determined for various metal contents in different soils. Blank samples were also prepared for corrections. All the samples were checked by carrying out triplicate analyses for the reproducibility of the method used.
Analysis of leaf samples
Leaf samples were pretreated with concentrated nitric acid in digestion flask followed by mixed with acid mixtures. Digestion was carried out at 200 0 C until dense white fumes of H2SO4:
HClO4 were evolved and finally obtained white residue. Subsequently the digested samples were diluted with deionized water and volume made up to 50 ml. Final solutions were analyzed for various heavy metal contents (Cd, Cr, Cu, Fe, Ni, Pb and Zn) using atomic absorption u n c o r r e c t e d p r o o f spectrophotometer (AAS; Perkin Elmer model: A Analyst 100; Australia). Air-acetylene is used as the common oxidant/fuel combination gas in AAS and the concentration of the above said elements was determined by using the standard condition. The wavelengths were selected for the analysis based on the concentration ranges of sample and the linear relation between the absorbance (AU) and concentration of the determined element. Blank samples were also prepared for corrections. All the samples were checked by carrying out triplicate analyses for the reproducibility of the method used. The yield of extracts was calculated followed by presence of various phytochemicals were screened qualitatively by various chemical tests for the detection of constituents like alkaloids, flavonoids, steroids, tannins, glycosides, terpenoids and others as methods described by following standard methods 20, 21 .
Preparation of plant extract and their phytochemical screening
Selection of animals
Healthy Albino mice (50-70 g) obtained from Krupanidhi Pharmacy institutional animal housing facilities were used for the present investigation. Animals were housed in polypropylene cages and were left seven days for acclimatization to animal room and was kept under controlled conditions (12 h light-dark cycle at 22±2 °C) and fed on standard pellet diet and water ad libitum. All animals were taken care of under ethical consideration as per the guidelines of CPCSEA with approval from the Institutional Animal Ethics Committee (KCP/PCOL/06/2017).
Acute dermal toxicity
Acute dermal toxicity studies were carried out using Albino mice as per according to the Organization for Economic Cooperation and Development guidelines no. 402 
Grouping of animals and experimental method
Based on toxicity study, the following groupings of animals were carried out ( Table-1 . After induced psoriasis from the 8 th day onwards extract treatment were started once daily, 5 times in a week, for 21 days. At the end of the study, animals were anesthetized using high dose carbon dioxide gas in closed desiccator. The specimen of skin was collected and preserved in glass vials containing 10% formalin solution for histological examination.
Longitudinal sections of mice skin specimen (about 5 mm diameter and 5 μm thickness) were prepared by microtomy and stained with hematoxylin and eosin (H and E) dye for histological examination.
Statistical Analysis
The experimental results were represented as mean ± SD and analyzed using one- 
Analysis of leaves sample for metal ion content
Collected leaves samples were also analyzed for uptake of metals separately by Atomic Absorption spectrophotometer and results revealed that collected leaves samples from Nandi hills, Bangalore contained more metal ion uptakes by the leaves and the results were tabulated in table-3.
Yield of the extracts and phytochemical screening
Yield of the aqueous extracts from both the collected area was calculated and the results are tabulated in figure-2. Results revealed that leaves samples of PD and CO, collected from Bangalore zone was higher than that of samples collected from Darjeeling, West Bengal zone.
Percentage yield was calculated and found that PD sample was higher (11.48%) than CO sample (9.68 %), collected from Nandi hills region and the same trend was followed for collected sample from Darjeeling. PD sample showed the percentage yield of leaves sample was 10.52% whereas for CO extract showed 8.8 %.
Phytochemical screening with respect to chemical tests were carried out and revealed the presence of various group of phytochemicals in all four leaves aqueous extracts which was depicted in table-4.
Acute dermal toxicity
The study revealed the aqueous leaves extract of both CO and PD are non toxic when tested at maximum dose levels of 2000 mg/kg, body weight. Neither mortality nor any sign of u n c o r r e c t e d p r o o f toxic reactions were found throughout the study period. Furthermore no skin irritation was observed with the applied extracts even after 72 hours of study.
Anti psoriatic activity
Topical application of 62.5 mg of 5% Imiquimod was applied for 7 days resulted in the development of induced psoriasis on each group of mice (Gr-II to Gr-VIII). After 3-4 days, the back skin of the mice started to display signs of erythema, scaling, and thickening (Figure-3) .
Various changes such as redness, erythema, and silvery scales on exposed area were marked visually and found an increase up to 7 th day and the cumulative score, PSI was significantly (P < 0.05) increased as indicated in Table 5 and Figure- (Table-6 , 7, 8 and 9) than sample procured from Darjeeling, West Bengal state (Table-10 
Histopathological study
Histological examination showed an increased epidermal thickness, hyper proliferation of Keratinocytes, granulocyte infiltration, the presence of micro abscess, capillary loop dilatation in IMQ induced mouse skin as compared to normal mouse skin ( Figure 5A and B) . Thereafter epidermal thickness of extract treated animals was compared with the untreated animals which showed remarkable decrease of thickness than applied standard (Figure- 
Correlation coefficient
Data were analyzed for correlation study between uptakes of essential metals in leaves with reduction of epidermal thickness in psoriasis treatment. Results revealed progressive high significant. PD and CO leaves samples procured from Nandi Hill's showed better uptake of Fe (2.05 mg/kg and 1.88 mg/kg respectively), Cu (0.78 mg/kg and 0.62 mg/kg respectively) and Zn 
Discussion
Metal ion content in soil and leaf sample
The results ( Table- 2) show that the pH and organic carbon content in Darjeeling soil was 4.32 and 0.64 % while that of the same in Nandi Hill Soil was 5.18 and 0.32 % suggested that the soil of Darjeeling was more acidic compared to Nandi Hill Soil. As regards to the organic carbon content, it was observed that the amount was much higher (0.64%) in Darjeeling compared to Nandi Hill Soil (0.32%) which might be due to variation climatic conditions especially in temperature. The prevailing temperature in Darjeeling region was much lower compared to Nandi Hill which might be explained by the less loss of organic carbon in the former region resulting from the very little oxidation of organic carbon from the soil than that of the latter Nandi Hill Soil causing greater rate of oxidation of organic carbon.
As regards to the total and available heavy metal content in soils, it was found that the amount of both total and available metal concentration was always higher in Nandi Hill soil compared to Darjeeling soil which might be explained by the variation in the initial higher amount of metals as well as the variation in pedogenic processes of soil formation where 
Yield of the extracts
Yield of extracts were determined w/w and tabulated in result. The yield of extract showed slight increased amount that procured from Nandi Hill, Bangalore. This may be due to higher accumulation of Fe, Zn and Cu and lesser content of non essential heavy metals in leaf samples of CO and PD. Earlier report also is the said evident of the same 19 .
Antipsoriasis activity
In recent year many plant extracts in combinations or in sole are applicable for psoriasis treatments. But the main concern is to discovery of new drugs from the plant extracts which is more potent than the extracts against any kind of human health hazards. The main reason behind the selection of these two plants leaf because both the plants enhanced the immunity and act strongly against any infections due to their high antioxidant activities 36, 10 . It was revealed that selected plant extracts showed significant antipsoriasis activity due to the presence of important secondary metabolites (discussed earlier in introduction part).
It was scientifically proved that Prostaglandin E2 produced by the cyclo-oxygenase pathway results psoriasis by dilating skin capillaries which increases leukocyte infiltration and stimulates keratinocyte cell growth 37 . During induction of psoriasis, 5% imiquimod cream was used which showed redness, erythema and scales within 7 days in the skin of mice. . These characteristics of polyphenolic phytoconstituents are beneficial for the treatment of psoriasis which is present in huge quantities in PD and CO leaves. Preliminary phytochemical screening through chemical tests revealed the presence of these constituents which showed antipsoriasis activities.
Conclusion
The results of this present study demonstrate that the combined extracts of PD and CO provide significant antipsoriasis activity and the effect was dose dependent. Selected said plants showed remarkable activity than that of marketed standard Retino drug. Hence further isolation of newer chemicals and clinical trial is needed for establishment of effective herbal drug formulation against psoriasis with new drug discovery.
